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Attorney Docket No. 1 848/1 5297US01 

A DEVICE FOR REMOVING PARTICULATE, VARIOUS ACIDS, AND OTHER 
CONTAMINANTS FROM INDUSTRIAL EXHAUST GASES 

RELATED APPLICATIONS 

(OOOIJ [Not Applicable] 

FEDERALLY SPONSORED RESEARCH OR DEVELOPMENT 
[00021 [Not Applicable] 

[MICROFICHE/COPYRIGHT REFERENCE] 
[0003] [Not Applicable] 

BACKGROUND OF THE INVENTION 
[0004] This process involves bubbling the exhaust air from various fixed site industrial 
processes up through one or more columnar vessels containing an appropriate brine solution, 
the exact composition of which to be determined by the contaminants to be removed from the 
subject exhaust air stream. 

[0005] The system is primarily designed to clean exhaust gases from fixed site sources such 
as internal combustion engines, boilers, incinerators, pyrolysis systems or waste gasifiers, 
dryers, paint booths, or other such sources of air pollution. The invention is especially useful 
for cleaning exhaust gases requiring compliance with EPA criteria limits for particulate 
(dust), SO2 and HCl emissions. 

[0006] This method is more efficient than wet scrubbers or electrostatic precipitators in 
removing particulate, acids, and other chemical contaminants because of increased retention 
time of the subject exhaust's exposure to the water and/or solution media, enhanced surface 
area of contact with the water and/or solution media with the subject exhaust gases as they 
are infused in micro-bubble size through the brine solution in the column, and significantly 
increased turbulence of the gases with the water and/or solution media. Further, the exposure 
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of the incoming gas to the column will also aid in reducing the gas temperature, thereby 
reducing the final gas volume. The smaller the volume of the exhaust gas, the smaller and 
more economical ih& down stream piping and air handling equipment needs to be. 

BRIEF SUMMARY OF THE INVENTION 
[0007] The column is a vertical tank (made of fiberglass, plastic, or metal) of varying 
diameters and heights. The total volume of the column being modified to acconunodate the 
throughput of gas fiom the production source at a flow rate which provides adequate 
retention time ( from 4 to 10 seconds) in the brine solution. For example, a column v^th a 
three (3) foot diameter and a height of ten (10) feet may accommodate small gas exhaust 
streams fi-om 1,000 to 3,000 cubic feet per minute (cfin). Larger volume exhaust streams 
could require one or more columns of ten (10) feet in diameter and sixty (60) feet in height. 
The column could be made of metal, but fiberglass/plastic offers the best resistance to acidic 
or caustic corrosion over time. 

[0008] A column is the most effective geometry for this water vessel. The taller the column 
of water, the longer the time required for the bubbles to rise to the surface, thereby increasing 
the reaction time for the gases to interact with the brine solution. 

[0009] The described column is an enclosed tank with an air inlet in the base for injecting the 
subject gases, a drain tap at the bottom for releasing water fi-om the column, a water fill inlet 
for make-up water, and an exit port at the top of the tank where the decontaminated gases 
collect and are removed firom the column. The tank will also be fitted with an inspection port 
or site glass at approximately six (6) feet above ground level on the side of the column. 

[0010] There may be more than one column depending on the composition of the exhaust gas 
to be treated (as discussed in the following technical analysis). A single pass through the 
colunm filled with fresh water would be sufficient for most dust or particulate control 
applications. The addition of caustic soda or other neutralizing agents to the fi'esh water 
would extract firom the passing exhaust air significant amounts of entrained HCl, SO2, or 
other acids. 

[0011] The exhaust gases fi-om the referenced systems are forced through an air stone made 
of either alumina, wood or silica. This diffiiser stone is installed in the base of the water 



column described above and is similar to the type of stone found in aquariums. The air stone 
diffuser breaks the incoming gas up into micro-fine bubbles (optimally 0.5 to 1.0 mm in 
diameter) which increases the surface area of the gas, thus improving its exposure to the 
brine solution in the column. Further, the smaller the bubbles formed, the lesser the surface 
tension of the bubble and the greater the reactivity with the bubble's gas and the surrounding 
brine solution. 

[0012] The exhaust gases from the industrial process will be propelled with sufficient force 
into the diffuser by a fan, compressor, venturi, eductor, or aspirator. 

[0013] The column may also be filled with plastic aeration balls (Bio-pins) of varying 
diameters suspended in the brine solution, depending on the specific retention/transit time 
desired for the gas flowing through the colunm. These plastic spheres slow the rate of the 
gas bubbles rising to the surface of the column, thus increasing retention time as well as 
turbulence of the air and brine mix, thereby improving the potential for chemical reactions. 
As an example, the column may be filled to 70% of its total height with aeration balls. 

[0014] Above the surface level of the brine solution in the colunm is a fine mist spray 
assembly. This pipe and nozzle array recycles brine solution fi^m the colunm and sprays it 
as a fine mist on the surface of the brine in the column. The purpose of this mist is to further 
provide points of contact between the exhaust gases rising firom the bursting bubbles in the 
colunm with the brine mist. This provides a final additional point of contact for chemical 
reaction prior to the release of the gas from the column. 

[0015] Once the air bubbles reach the top of the column, an induced draft fan, eductor, 
aspirator, or compressor vents off the treated and cooled gases, and diverts them for further 
processing or appropriate discharge to the atmosphere. 

BRIEF DESCRIPTION OF SEVERAL VIEWS OF THE DRAWINGS 
[0016] [Not Applicable] 

DETAILED DESCRIPTION OF THE INVENTION 
[0017] The following is a description of the test vessel design. Each treatment colunm 
would be individually sized (scaled) to meet the particular needs for each type of exhaust 
product. The sizing criteria is based on the type of industrial process, the flow rate and 
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column of the exhaust gas, the particulate (entrained solids) load, and the specific chemical 
contaminants to be removed. 

[0018] Fresh water itself is extremely effective in trapping any solid particles entrained in the 
exhaust gas, and removing any water soluble acids bom the gas stream (such as HCl or 
SO2). 

[0019] The presence of brine in the water column is also effective in providing uptake of 
Carbon Dioxide (CO2), and provides absorption through chemical reaction with other 
contaminants in the exhaust gas. In the case of acid removal, adding a base such as caustic 
soda or lime will effectively neutralize the acid. For example, hydrochloric acid dissolved in 
the brine will react with the base to form a salt. For optimum effect, the specific gravity of 
the brine solution should be 1.015 and 1.025 as measured by hydrometer. Optimum pH is 
from 8.0 to 8.5. 

[0020] Calcium Hydroxide (Ca(0H)2), Calcium Carbonate (CaCOa), and/or Sodium 
Bicarbonate (NaHCOa) can also be mbced with the column water to absorb other acids foimd 
in some industrial exhaust gases. 

[0021] This process is significantly less expensive to construct and operate than conventional 
wet scrubbers. Further, there is a major reduction in the daily water consumption of such a 
gas processor. Power requirements to percolate exhaust gas through the water column in the 
way described are far less than atomizing chemical mixtures in a wet scrubber system. 
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CLAIMS 

1. A pollution control device comprising a water-tight container, wherein the 
container has an inlet port at a lower portion of the container, an exhaust port at an upper 
portion of the container, said exhaust port located above the fluid level in said container, and 
a gas containing pollutants is forced into the inlet portion to form a bubble stream; and said 
bubble stream is drawn out of said container through said exhaust port. 



ABSTRACT OF THE DISCLOSURE 

[0022] [Not Applicable] 
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